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CROSS REFERENCE AND CLAIM FOR PRIORITY 
The present application claims priority under 35 U.S.C. §1 19 of 
U.S. Provisional Patent Application number 60/431,600 filed December 6, 
2002. 

FIELD OF THE INVENTION 
The present invention is related to methods, program products, 
and systems for organizing virtual meetings. 

BACKGROUND OF THE INVENTION 
Methods are known for collaborating and for sharing data over a 
network. For example, methods are known for conducting so-called "virtual 
meetings" or video conferences over a network at which multiple participants 
on different remote computers can share data and interact. Participants may be 
able to communicate with one another visually and orally, for instance, using 
cameras and microphones. 

A typical procedure for conducting a virtual meeting is to 
establish a temporary or permanent virtual "space" or "room" on the network 
into which meeting participants can "enter." In practice, this may involve 
allocating a meeting address or similar interface location on the network, and 
letting users know that address and a time to connect there. The meeting 
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address may be, for example, a numeric string in the case of a packet-based 
network such as an internet protocol network and/or a port number. 

Many meetings may be occurring between different users at 
different network interfaces and different times. Organizing a particular virtual 
meeting on the network can be difficult and cumbersome. Once a network 
interface location is selected, it must be communicated to all of the attendees, 
along with the time of the meeting. Other information may also need to be sent 
to all of the attendees. Attendees may need to know what applications, 
communication protocols, connectivity, bandwidth, and other communication 
and collaboration standards will be supported. 

Security may also be a concern to insure that only those invited to 
the meeting can connect to it. This may require making sure that invited 
attendees do not pass along the connection information to other unwanted 
participants. The bandwidth required to carry the meeting may be required to 
be known. It will be appreciated that the cost, effort, and time associated with 
accomplishing these tasks grows steadily with the number of meeting 
attendees, and that for some meetings that include tens, hundreds, or even 
thousands of attendees, scheduling and enabling a virtual meeting can be so 
difficult as to be impractical. 

Accordingly, unresolved needs in the art remain. 

SUMMARY OF THE INVENTION 
An exemplary method of the present invention is directed to a 
method for organizing a virtual meeting between a plurality of attendees on a 
computer network, and includes steps of selecting a meeting date, a meeting 
start time, meeting duration, and a meeting code, as well as storing the meeting 
date, meeting start time, meeting duration, and meeting code in a meeting file 
that is then stored in a memory that is accessible to the network. Steps of 
specifying at least one meeting attendee and of communicating a meeting 
invitation to the at least one attendee over the network are further performed. 
The invitation includes at least the meeting date, the meeting start time, the 
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meeting code, and a meeting entry portal. The method further includes a step 
of allocating network resources for the meeting, the network resources 
sufficient to communicate a plurality of real time data streams over the 
network, the plurality of real time data streams including at least one real time 
video data streams and at least one real time audio data stream. 

Methods and systems of the invention may be embodied in 
computers and computer program products. For example, an additional 
exemplary embodiment of the invention is a computer program product for 
organizing a virtual meeting between a plurality of attendees on a computer 
network, the program product including computer executable instructions 
stored on a computer readable medium that when executed cause the computer 
to receive a meeting code, a meeting date, a meeting start time, and the identity 
of a plurality of meeting attendees from a user submitted over the network, and 
to store the meeting code, meeting start time, and identity of the plurality of 
meeting attendees in a meeting file in a memory accessible from the network. 
The program instructions further cause the computer to determine the 
bandwidth required to communicate the meeting to each of said attendees, and 
to permit each of the plurality of meeting attendees to attend the meeting only 
if each of the plurality of meeting attendees has bandwidth resources sufficient 
to participate in the meeting. 

Still an additional exemplary embodiment of the invention is 
directed to a method for determining the bandwidth resources for attendees of a 
virtual meeting conducted over a network. This exemplary method includes 
steps of determining what attendees will attend each of a plurality of meetings, 
determining what linkages each of the attendees is connected to the network 
with, determining whether any of the linkages are shared linkages that are 
shared by attendees of different of the plurality of meetings that are occurring 
at least partially concurrently with one another, and if they are shared linkages 
determining what bandwidth is available over said shared linkage for each of 
said attendees of different meetings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic of a network useful for describing a method 
and program product of the invention; 

FIG. 2 is a schematic of a portion of the network of FIG. 1; 

FIG. 3 is a flowchart of one exemplary method of the invention; 

FIG. 4 is an exemplary graphic user interface useful for practice 
of the invention; 

FIG. 5 is an exemplary display template useful for practice of the 

invention; 

FIG. 6 is a flowchart showing steps of a portion of one exemplary 
method of the invention; and, 

FIG. 7 is a time chart useful to illustrate the steps of FIG. 6. 

DETAILED DESCRIPTION 

One exemplary embodiment of the present invention is directed 
to a method and a program product for organizing a virtual meeting on a data 
network. As used herein, the term "virtual meeting'* is intended to broadly 
refer to a real time audio/visual interaction between attendees not physically 
present in the same physical space. For example, a virtual meeting may be a 
video and audio conference between users that are remote from one another. 
They may be located, for instance, in different rooms in a facility, or in 
different cities around the world. 

FIGS. 1 and 2 are schematics of a network 10 and meeting 
conference rooms 12 and 14 that are useful to further describe an embodiment 
of the present invention. FIG. 1 shows a network 10 with a plurality of 
conference rooms 12 and 14 connected thereto over linkages 16. The rooms 12 
and 14 may be considered to be substantially the same, except that the rooms 
14 share a linkage 16 to the network 10, while each room 12 has a dedicated 
linkage 16. The conference rooms 12 and 14 may also be considered to be 
meeting attendees. The network 10 may be any suitable interconnection for 
communicating data between the conference rooms 12 and 14, with examples 
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including a digital data network, the PSTN, a wireless network, and the like. A 
preferred network 10 for practicing the invention includes a digital network 
configured for carrying packet-based data, such as an internet protocol 
network. These networks are believed to show great promise for carrying 
efficient, low-cost, and highly immersive virtual meeting communications. 

FIG. 2 A is a schematic of an exemplary conference room 12 and 
14. It generally includes a plurality of cameras 18 and a plurality of 
microphones 20 linked to a computer 22 that is connected to the network 10 by 
the linkage 16. The cameras and microphones 18 and 20 may be trained on a 
speaker, and audience, a display screen, and/or the like. During a virtual 
meeting, real time streams that include video and audio data from the cameras 
20 and microphones 22 may be communicated from one conference room 12 or 
14 to all of the other conference rooms 12 or 14 over the network 10. 

In addition to communicating real time data streams to other 
conference rooms, each of the conference rooms 12 and 14 receives all of the 
video and audio streams in real-time from all of the other conference rooms 12 
and 14. Audio streams played on the speakers 24, and video streams may be 
projected by one or more projectors 26 to display individual images 28 on a 
screen 30. An individual image 28 is preferably available from each of the 
cameras 18 at others of the rooms 12 and 14. Which images 28 are displayed 
and in what format can be controlled by the computer 22. In this manner, a 
virtual meeting may be conducted between all of the conference rooms 12 
during which individuals 14 can all talk to one another, view one another, and 
share data in real time. 

Other configurations for conference rooms 12 and 14 are also 
contemplated. FIG. 2B, for example, shows a scaled down room 12', 14' that 
includes only a single camera 18 and microphone 20. Images 28 are displayed 
on the computer 22 monitor, and a speaker 24 may be integral with the 
computer 22. This room 12' or 14' may be useful, for example to, to allow 
participation of a traveling salesman in a virtual meeting. 
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Through methods and program products of the invention, virtual 
meetings may be organized. The flowchart of FIG. 3 illustrates the steps of one 
exemplary method of the invention. When describing the method of FIG. 3, it 
will be appreciated that the present invention may be practiced in the form of a 
computer program product in addition to a method. Those knowledgeable in 
the art will appreciate that a program product of the invention may comprise 
computer executable instructions stored on a computer readable medium that 
when executed cause a computer to carry out the steps of a method of the 
invention. Accordingly, it will be appreciated that description herein of a 
method of the invention will also apply to a program product of the invention. 
Likewise, description of a computer program product of the invention may 
apply to a method of the invention. 

Referring now to the flowchart of FIG. 3, a method of the 
invention includes a step of obtaining meeting information (block 30). The 
meeting information can be collected from an individual connected to the 
network, such as an operator of the computer 22 of FIGS. 2 A and 2B, or from 
any other source connected to the network 10. The meeting information 
generally includes information needed to set-up the virtual meeting, and to let 
others know of the meeting. In an exemplary method of the invention, the 
meeting information includes: 

• Meeting code 

• Meeting Date 

• Meeting Start Time 

• Meeting Duration 

• Meeting Early Join Time 

• Meeting Late Join Time 

• Meeting Repeat Frequency 

• Attendees 

• Applications 

The Meeting Code is any data useful to identify the meeting. For 
example, a meeting code may be one or more words (e.g., "alpha product 
preliminary design meeting"), a random numeric string (e.g., "12232"), a date 
code (e.g., "12-03-03"), or other identifier. The "Meeting Date" is the date of 
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the meeting, the "Meeting Start Time" is the time at which the meeting is to 
occur, and the "Meeting Duration" is the expected time that the meeting will 
last. The "Meeting Early Join Time" is a time period before the start time that 
attendees can begin checking into the meeting. For example, the early join 
time may be 15 mins, with the result that attendees could check into the 
meeting 1 5 mins or less before the meeting start time, but no earlier. Similarly, 
the "Meeting Late Join Time" specifies a period after the start time during 
which attendees can join the meeting. For example, a late join time of 10 mins. 
would result in attendees being able to check into the meeting up to 10 mins. 
after the start of the meeting. 

The "Meeting Repeat Frequency" determines whether the 
meeting is a single, one-time meeting or may re-occur. The "Attendees" are 
the individuals to be invited to the meeting. The attendees may be identified 
using names, electronic addresses, or by other means that will allow for them to 
be electronically communicated with. Preferably a network address such as an 
e-mail address is provided. The "Applications" includes computer program 
and other applications that will be supported and may be used during the 
meeting. For example, Microsoft Word, Excel or PowerPoint are examples of 
applications that may be shared during the meeting. 

When practicing a method of the invention in the form of a 
computer program product, this step (block 30) may be carried out in the form 
of a graphic user interface (GUI) that prompts users to provide the meeting 
information. For example, FIG. 4 illustrates a GUI for receiving the meeting 
information in entry fields. The entry fields may be filled out by a user typing 
in characters, selecting items off of a drop-down or other menu, or the like. 
Also, additional GUI screens may be triggered by the GUI of FIG. 4. For 
example, if a user indicates that a meeting will be repeated, an additional 
screen may appear to enter information about the scheduling and details of the 
repeat meetings. 
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In another step of the exemplary method of the invention, a 
display template is created (block 32). A display template provides a defined 
screen template for display of meeting data on the users computer monitors. 
For example, a particular data stream may be identified as a main or "primary 
stream" for display in the largest size and a defined position on the screen. A 
display template may also specify application geometry for displaying images. 
It may specify, for example, at what position and size images appear for 
various applications. A drawing application whiteboard may be specified to be 
placed at the left hand side of the display, a particular video stream in the 
center, and a chat screen for text on the right hand side of the display. 
Particular sizes, colors, borders, and other details for each of the images may be 
specified by the display template. 

FIG. 5 is an example of a display template. It will be appreciated 
that when a large number of attendees are participating in a virtual meeting, a 
display template can be useful to organize the meeting and make each 
attendee's experience consistent. Creation of a display template through a 
method of the invention may comprise a user selecting one of a set of templates 
from a drop down selection menu or other list, or may include selecting 
particular video/audio or data streams to highlight. 

The exemplary method of the invention further includes the step 
of creating a pass key for the meeting. As used herein, the term "pass key" is 
intended to be broadly interpreted as a security device for selective entry to the 
meeting. For example, a pass key may be a password, a virtual "certificate," or 
the like. This provides an additional level of security over the meeting code. 

The pass key may be included in the meeting information. With 
reference to the GUI of FIG. 4, for example, it will be appreciated that in 
gathering the meeting information the GUI may prompt a user to create a 
password. Thus a pass key is created upon entry of the password. In other 
embodiments of the invention, the pass key may be created from the meeting 
code. For example, the meeting code may serve as the pass key. In still other 
invention embodiments, creation of a pass key may comprise random or other 
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logical generation of a password and display of that generated password to the 
user. 

The pass key and meeting information are then stored in a 
meeting file on the network (block 36). The pass key and meeting information 
may be stored in a meeting file in the form of a spreadsheet, relational 
database, or other form. An invitation is then communicated to each attendee 
(block 38). The exemplary invitation includes the meeting code, the meeting 
date, the meeting time, the pass key, and a meeting entry portal. As used 
herein, the term meeting entry portal is intended to broadly refer to an 
electronic address from which an attendee may be linked to the meeting. For 
example, a meeting entry portal may be a world wide web URL (Uniform 
Resource Locator), an IP address, or a network interface location from which 
the attendee will be linked to the meeting. The invitation may be sent in an 
encrypted form for security. Also, in some invention embodiments the pass 
key may be sent separately from the invitation in a second communication to 
lower the risk of invitation interception resulting in un-invited attendees. 

In still another embodiment of the invention, the invitation may 
be an executable file that upon execution takes all steps necessary to link an 
attendee to the virtual meeting. For example, the invitation file would launch 
an application required to participate in the meeting, would connect to the 
meeting entry portal and would present the passkey. Further, the invitation file 
can be pre-set to self-execute at the meeting start time. 

In the exemplary method of the invention, the next step occurs 
when the meeting begins. A first attendee connects to the meeting entry portal 
and requests admission to the meeting (block 40). This may occur, for 
instance, when an attendee 14 at one of the conference rooms 12 connects to 
the URL entry portal that was included in the invitation communicated to him. 
Through the method of the invention, it will be determined if the time is 
between the early join time and the late join time (block 42). If not, entry will 
be denied (block 44). If so, it will be determined if the requestor has presented 
the correct pass key (block 46). If not, entry is denied (block 44). 
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If so, it will be determined if the requestor is one of the attendees 
identified in the meeting info file (block 48). This may be done by comparing 
names, electronic addresses, or like identification information. For example, 
each attendee may be identified in the meeting info file by an IP address for 
origination of communications. Referring to FIG. 1, for instance, each 
computer 22 at each conference room 12, 14 may have an IP address associated 
with it, and this may be used to identify the attendees. The step of block 48 
can be desirable to provide another level of security check in addition to the 
meeting code and the pass key. Pass keys and meeting codes may be 
communicated to unwanted attendees, for instance. 

If the requestor has passed all of the hurdles presented to this 
point, he is suitable for entry to the meeting. Through the method of the 
invention, it will next be determined if network resources have been allocated 
for the meeting (block 50). If not, they are allocated (block 52). The term 
"network resources" as used herein is intended to broadly refer to network 
hardware, software and other resources that are required to support the 
communications between meeting attendees during the meeting. Preferably, 
the network resources include at least one or more network interfaces for 
linking the attendees to one another. The term "network interface" as used 
herein is intended to be broadly interpreted as meaning a device useful to link 
electronic communications for different users to one another. It may be, for 
example, one or more bridges, network cards, computer servers or routers, or 
the like. 

The network interface may have an address such as an IP address 
and/or a port number at which it can be communicated with. In an exemplary 
method of the invention, the network interface address is an IP address and 
ports of a bridge on the network 10 (FIG. 1) useful to link the conference 
rooms 12, 14 to one another. In an exemplary method of the invention, the 
network resources, including a network interface, is selected from a list or pool 
of available resources. At the conclusion of a meeting, the resources are 
returned to the pool. This allows for dynamic assignment of resources. 
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If network resources have already been allocated, the requestor is 
linked from the URL entry portal to the meeting address (block 54). For 
example, if the requestor is a second or subsequent attendee, then the network 
resources have presumably been allocated already. Also, in other invention 
embodiments the meeting address for the meeting may be the entry portal 
location. 

In this manner the exemplary method of the invention only 
allocates a meeting address at the beginning of the meeting. That is, only when 
a first attendee requests entry to the meeting is the meeting address allocated. 
Second and subsequent attendees are then linked to that allocated address. It 
has been discovered that these preferred steps are advantageous for purposes of 
allowing meeting addresses to remain freely available until required. When 
resources are limited, this may be of particular benefit. Also, use of a meeting 
entry portal that is separate from the meeting address at which the meeting will 
be conducted has been found to offer benefits and advantages. The meeting 
entry portal can be constant from meeting to meeting, while the meeting 
address for the meetings is not required to be. 

It will be appreciated that other embodiments of the invention 
may include other steps regarding the meeting entry portal and of allocating a 
meeting address at other times. For example, in some circumstances it may be 
preferable to simply use the meeting address as the meeting entry portal. That 
is, the meeting entry portal is the same as the meeting address. In these 
circumstances the invitation would include the meeting address (i.e., the 
meeting entry portal) for the meeting, and attendees would connect directly 
thereto. Also, in still other embodiments of the invention, the time at which the 
meeting address is allocated may be different than that illustrated in FIG. 3. 
For example, it may be desirable to allocate a meeting address when the 
meeting info is gathered, or soon after. When the meeting info is stored in a 
file on the network the meeting address may be allocated and then stored in the 
file. Once the meeting is begun, the selected display template may be used, 
and the selected applications may be supported. 
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The exemplary method of the invention also includes steps for 
ending the meeting. In particular, after admitting attendees to the meeting, the 
method includes a step of checking to see if the meeting duration has expired 
(block 56). If so, the meeting is ended (block 58). If not, it is determined if the 
time is after the late join time (block 60). If not, the method returns to block 40 
to wait for additional requestors. If it is too late for requestors to be admitted to 
the meeting, the exemplary method of the invention remains in a loop until the 
meeting duration time is exceeded, when the meeting is ended (block 58). 

In considering the flowchart of FIG. 3, it will be appreciated that 
this is exemplary only, and that many different logical schemes can be 
practiced within the method of the invention. For example, many different 
permutations of the sequence of the steps described in FIG. 3 are possible. It 
will also be appreciated that methods of the invention may include additional or 
alternate steps. 

By way of particular example, an additional exemplary method of 
the invention includes one or more steps of determining the required bandwidth 
between the network 10 and each conference room 12, 14 to carry the virtual 
meeting. To determine the total required bandwidth, factors such as the 
number of conference rooms 12 and 14, the number of data streams being 
communicated from each conference room 12 and 14, the applications being 
supported, other meetings being conducted concurrently with the meeting, and 
the like may be considered. 

By way of further example, FIG. 5 illustrates steps of 
determining required bandwidth. To determine the total bandwidth required 
for the meeting, the total number of attendees and the total number of data 
streams communicated from each attendee may be considered (block 100). 
The total bandwidth required may simply be the sum of all individual streams. 
The total required bandwidth may also include other components, such as a 
safety factor surplus, administrative overhead required to monitor streams 
and/or to manage the meeting, and the like. The step 100 may be carried out as 
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each attendee is joined to the meeting, during initial set-up of the meeting, or at 
another time as may be desired. 

The exemplary method of FIG. 5 further includes a step of 
determining the bandwidth resources of each attendee (step 102). This may be 
determined by considering the bandwidth of the linkage 16 (FIG. 1) between 
the network and the attendee. The bandwidth of the linkage 16 may be 
determined through querying of an attendee, through electronic querying of the 
linkage, by recalling prior stored data, or the like. The step of determining the 
bandwidth resources of each attendee of block 102 may further include 
consideration of other factors such as any additional traffic anticipated to be on 
that linkage during the time of the meeting. For example, if the meeting 
attendee is one of the conference rooms 14 of FIG. 1 that shares a linkage 16, 
then the step 102 will consider whether another conference room 14 on that 
linkage 16 is scheduled to participate in the meeting. If so, then that shared 
linkage must support communication of two sets of virtual meeting data 
streams, and the bandwidth available to each of the attendees over that shared 
linkage will be less than the total bandwidth of the linkage. 

The method step of block 102 may further include determining 
whether the linkage is shared by any attendees of other meetings that are 
occurring concurrently with the meeting of interest. This may be accomplished 
by referring to a stored master meeting file, or to another stored listing that 
includes times and attendees of different meetings. FIG. 6, for example, 
illustrates a time-plot that shows several different meetings that are at least 
partially concurrent with one another. By knowing which attendees are 
participating in each of these meetings, and by knowing what linkages 16 each 
of those attendees are connected to the network 10 with (FIG. 1), the total 
bandwidth consumed for each meeting over each particular linkage 1 6 can be 
determined. The step 102 of FIG. 5 may include retrieving and using this 
information to determine the bandwidth available to communicate with each 
attendee. 
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Once the total bandwidth required for the meeting and the 
bandwidth available to communicate with each attendee have been determined, 
a decision is made as to whether a particular attendee has sufficient bandwidth 
to be admitted to the meeting (block 104). If the attendee has sufficient 
bandwidth, he is admitted (block 106); if not admission is denied (block 108). 
In another invention embodiment, denying admission to the meeting may be 
replaced by a step of directing the particular attendee to a lower bandwidth 
linkage to the meeting. For example, the attendee may be directed or 
automatically linked to network interface that is only carrying a subset of the 
overall data streams communicated during the meeting. 

Referring once again to the flow chart of FIG. 3, the required 
bandwidth may be included in the meeting file, as may the bandwidth resources 
of each of the attendees. Additional steps of using this information may also be 
performed. For instance, the required bandwidth may be included in the 
meeting invitation so that an attendee can determine whether or not they have 
adequate bandwidth to participate in the meeting. Further, a step may be 
performed of denying admission or denying communication of an invitation to 
a requestor if the requestor does not have adequate bandwidth to participate. 
The requestor's bandwidth may be pre-known through existing knowledge of 
the requestor's identity, may be determined by querying the requestor, may be 
determined by performing an automated discovery, or like steps. 

Other variations and alternate steps of the method of the 
invention will likewise be apparent to those knowledgeable in the art, and will 
be understood to be within the scope of the invention. Those knowledgeable in 
the art will appreciate that description of invention embodiments made herein 
are by way of example only. For example, although an invention embodiment 
has been illustrated with only a relatively small number of conference rooms 12 
and 14, it will be appreciated that there is no practical limit to the number of 
conference rooms that the invention may be practiced with. Also, the particular 
configuration of the conference rooms illustrated is exemplary only. For 
example, they are meant only to represent the physical location and electronic 
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connectivity of attendees. They may be, for example, a motel room with a 
camera equipped laptop for a traveling salesman attendee, or may be a camera 
equipped wireless phone in an attendee's hand. 

Embodiments of the present invention thereby provide elegant 
and beneficial solutions to problems of the prior art. For example, methods and 
program products are provided for the convenient, automated, and efficient 
organization of virtual meetings. 
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